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(54) MICROWAVE TYPE POWDER FLOWMETER . 

(11) 3-125924 (A) (43) 29.5.1991 (19) JP 

(21) Appl. No. 64-264610 (22) 11.10.1989 

(71) BABCOCK HITACHI K.K. (72) KOUJIROU YAMADA 

(51) Int. a 5 . G01F1/74.G01F1/56 

PURPOSE: To execute a stable direct microwave detection even when the pattern 
of a powder flow sharply changes by arranging the directions of a powder 
transfer tube axis and of the electric field of a microwave transmitting portion 
so as to be orthogonal to each other or to have an orthogonal component. 

CONSTITUTION: Microwave transmitting horns 6a and 6b and microwave receiv- 
ing horns 9a and 9b, respectively, are arranged so that the direction of electric 
fields E are orthogonal (or have a component orthogonal) to the axial direction 
of a powder transfer tube 1 (for a rectangular horn 13, so that its long side 
(a) is parallel to the axis of the powder transfer tube 1). This arrangement 
results in that the direction of the electric field E of a microwave transmitted 
from a horn 6 is horizontal and parallel to the section 14 of a powder flow 
in the tube 1 and the absorption loss of the microwave proportional to a powder 
density in the section 14 is generated. Further, since part of a microwave power 
from a microwave oscillator 3 is transmitted from the horn 6b by using a direc- 
tional coupler 5, temporal changes in the frequencies, phases and the powers 
of the microwaves transmitted from the horns 6a and 6b have the same ten- 
dency. 
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20: direction of tube axis. 21: Eurlrctric field 



(54) DEPTH FINDER 

(11) 3-125925 (A) (43) 29.5.1991 (19) JP 

(21) Appl. No. 64-264312 (22) 11.10.1989 

(71) MOR1HISA SEISAKUSHO K.K. (72) HIDEKI MORI 

(51) Int. CP. G01F23/00.G01B5/02 

PURPOSE: To accurately measure a depth from a reference position to a surface 
to be measured by extending a wire until a weight reaches the surface, stopping 
the descent of the weight by detecting the fluctuation of a balance and measur- 
ing the length of the extended wire. 

CONSTITUTION: A depth finder 1 is mounted to the upper portion of a tank. 
A driving motor 13 is operated, a weight 2 is let descend and, at the same 
time, a measurement by measuring means (the encoder of a pulse generator) 
8 is initiated. At this time, a balance 5 is horizontally held. When the weight 
2 reaches a surface to be measured and sinks a little into the surface, a resul- 
tant buoyancy reduces a weight applied to a wire 3 and destroys the balance 
of the balance 5. Therefore, the balance weight 25 side of the balance 5 descends 
and an electric detector 7 is closed to open the circuit of the motor 13, being 
stopped. At the same time, the measurement by the measuring means 8 is termi- 
nated and an arithmetic circuit 33 calculates and displays the length of the 
extended wire 3 from the number of pulses applied from the measuring means 
8. In this case, the lower end of the weight 2 is positioned below the surface 
to be measured by a little distance and this distance is determined by an experi- 
mental value in advance to be inputted to the circuit 33 as a correcting value. 



(54) SURFACE LEVEL MEASURING APPARATUS, VOLUME MEASURING 

APPARATUS AND MEASUREMENT OF VOLUME 
(11) 3-125926 (A) (43) 29.5.1991 (19) JP 

(21) Appl. No. 64-259398 (22) 4.10.1989 

(71) SOKKISHA CO LTD(l) (72) MASAYOSHI TANAKA(l) 
(51) Int. CI 5 . G01F23 2S.G0lS7/48,G01S17 36 ? G01S17.42,H04N7. 18 

PURPOSE: To analyze the spatial position of a surface to be measured over a wide 
range by providing an image sensing apparatus with an* image sensing center which 
approximately agrees with the object point to be measured of a light wave range 
finder and sequentially setting points to be measured by a remote control while viewing 
a monitor. 

CONSTITUTION: A measuring unit 1. integrated with a light wave range finder 2 and 
an image sensing apparatus 3. is mounted to a measuring mast via a rotating device 
with two orthogonal axes as directed to the surface 4a of an object 4 to be measured. 
A point P to be measured by the range finder 2 and the image sensing center of 
the image sensing apparatus approximately agree with each other. The two-axle 
motor of the rotating device is driven on the basis of a remote control signal (c) 
transmitted from the controller 63 of a ground apparatus 6 via a cable 5. An operator 
operates a joy stick 64 while viewing the image of the object 4 to be measured on 
a monitor 62. scans the point P to be measured by the surface 4a in biaxial directions 
and collects distance data (a) on numerous sampling points. Thus, even when the 
unit 1 is positioned on a high place or on an inconveniently located place, the point 
P to be measured can be easily set to a desired position on the target surface 4a. 
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